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What Is Claimed Is: 

1 . A ferrite crystal resonator coupling structure comprising: 

a circuit substrate having a first side, a second side opposite the first side, and an 
aperture extending through the circuit substrate between a first opening of the aperture on 
the first side of the circuit substrate to a second opening of the aperture on the second 
side of the circuit substrate, wherein the aperture is configured to permit rotation of a 
ferrite crystal disposable at least partially therein; and 

a coupling member extending between a first end and a second end of the first 
opening of the aperture across at least a portion of the first opening of the aperture, such 
that an electric current is directable through the coupling member. 

2. The ferrite crystal resonator coupling structure of Claim 1 wherein the 
ferrite crystal is rotateable about a plurality of axes whereby a desirable axis of the ferrite 
crystal is alignable in relation to a magnetic field within the aperture. 

3. The ferrite crystal resonator coupling structure of Claim 1 further 
comprising: 

a coupling substrate on the first side of the circuit substrate, wherein the coupling 
substrate includes a first side facing the first side of the circuit substrate, and wherein the 
coupling substrate is in registration with the coupling member. 

4. The ferrite crystal resonator coupling structure of Claim 3 wherein the 
coupling member is etched into the coupling substrate. 

5. The ferrite crystal resonator coupling structure of Claim 3 wherein the 
coupling substrate is configured to restrict movement of the ferrite crystal within the 
aperture toward the first opening of the aperture. 

6. The ferrite crystal resonator coupling structure of Claim 3 wherein the 
coupling substrate includes a hole in the first side thereof for receiving a portion of the 
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ferrite crystal, and wherein the hole is aligned with the first opening of the aperture and 
smaller in cross-sectional area than the first opening. 

7. The ferrite crystal resonator coupling structure of Claim 1 wherein the 
aperture is configured to restrict movement of the ferrite crystal within the aperture 
toward the first opening of the aperture. 

8. The ferrite crystal resonator coupling structure of Claim 1 further 
comprising: 

a structure for applying a force to effect rotation of the ferrite crystal about an axis 
of rotation of the ferrite crystal. 

9. The ferrite crystal resonator coupling structure of Claim 8 wherein the 
structure for applying a force to effect rotation of the ferrite crystal comprises: 

a rotateable element having a first surface that can come in contact with the ferrite 
crystal, wherein the rotateable element is rotateable to apply a frictional rolling force to 
the surface of the ferrite crystal. 

10. The ferrite crystal resonator coupling structure of Claim 9 further 
comprising: 

a drive shaft for applying a rotational force to the rotateable element, wherein the 
drive shaft is coupleable with a motor. 

1 1 . The ferrite crystal resonator coupling structure of Claim 9 wherein the first 
surface of the rotateable element is configured to initiate shifting of the ferrite crystal to a 
different axis of rotation of the ferrite crystal. 
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12. A multiple ferrite crystal resonator coupling structure comprising: 

a first circuit substrate having a first side, a second side opposite the first side, and 
a first aperture extending through the first circuit substrate between a first opening of the 
first aperture on the first side of the first circuit substrate to a second opening of the first 
aperture on the second side of the first circuit substrate, wherein the first aperture is 
configured to permit rotation of a first ferrite crystal disposable at least partially therein 
about a plurality of axes such that a desirable axis of the first ferrite crystal is alignable in 
relation to a first magnetic field within the first aperture; 

a second circuit substrate having a first side, a second side opposite the first side, 
and a second aperture extending through the second circuit substrate between a first 
opening of the second aperture on the first side of the second circuit substrate to a second 
opening of the second aperture on the second side of the second circuit substrate, wherein 
the second aperture is configured to permit rotation of a second ferrite crystal disposable 
at least partially therein about a plurality of axes such that a desirable axis of the second 
ferrite crystal is alignable in relation to a second magnetic field within the second 
aperture; 

a first coupling member extending between a first end and a second end of the 
first opening of the aperture across at least a portion of the first opening of the first 
aperture, wherein a first electric current can be directed through the first coupling 
member; and 

a second coupling member extending between a first end and a second end thereof 
across at least a portion of the first opening of the second aperture, wherein a second 
electric current is can be directed through the second coupling member. 

13. The multiple ferrite crystal resonator coupling structure of Claim 12 
further comprising an enclosure, the first and second circuit substrates being disposed 
within the enclosure. 

14. The multiple ferrite crystal resonator coupling structure of Claim 13 
wherein the enclosure includes a magnetic dam disposed between the first and second 
circuit substrates for minimizing coupling between the first and second ferrite crystals. 
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15. A computer controlled automatic alignment system operable to effect 
rotation of a ferrite crystal within a ferrite crystal resonator coupling structure in a 
controlled incremental fashion until a desirable axis of the ferrite crystal is aligned in 
relation to a magnetic field, the automatic alignment system comprising: 

a control computer; 

a motor controller coupled to the control computer; 

a motor coupled to the motor controller, the motor operable to generate a force for 
rotating the ferrite crystal; 

a main coil sweep unit coupled to the control computer, the main coil sweep unit 
operable to supply a variable electrical current to the ferrite crystal resonator coupling 
structure; and 

output instrumentation coupled to the control computer, the output 
instrumentation adapted to measure characteristics of the output of the ferrite crystal 
resonator structure and to provide the measurements to the control computer. 

16. The automatic alignment system of Claim 15 wherein the output 
instrumentation comprises: 

a scalar network analyzer coupled to the control computer, the scalar network 
analyzer adapted to interface with the ferrite crystal resonator coupling structure and 
communicate any information collected by the scalar network analyzer to the control 
computer. 

17. The automatic alignment system of Claim 15 wherein the output 
instrumentation comprises: 

a frequency counter coupled to the control computer, the frequency counter 
adapted to interface with the ferrite crystal resonator coupling structure and communicate 
any information collected by the frequency counter to the control computer. 
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1 8 . The automatic alignment system of Claim 1 5 wherein the output 
instrumentation comprises: 

a spectrum analyzer coupled to the control computer, the spectrum analyzer 
adapted to interface with the ferrite crystal resonator coupling structure and communicate 
any information collected by the spectrum analyzer to the control computer. 

19. The automatic alignment system of Claim 1 5 wherein the output 
instrumentation comprises: 

a power meter coupled to the control computer, the power meter adapted to 
interface with the ferrite crystal resonator coupling structure and communicate any 
information collected by the power meter to the control computer. 

20. The automatic alignment system of Claim 1 5 further comprising: 

a heat source coupled to the control computer, the heat source operable to heat the 
ferrite crystal in the ferrite crystal resonator coupling structure when instructed to by the 
control computer. 
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